Study objective -To analyse simultaneously the effect of several risk factors for peptic ulcer. Design -Cohort study where all patients with new or incident peptic ulcers in a well defined population were registered for a seven year period. The follow up started with a comprehensive health survey including a questionnaire on diet, lifestyle, psychological and social conditions, and health. Relative risks, both sex specific and separate, for gastric and duodenal ulcers were estimated from proportional hazard regression analysis. Setting -A population based survey conducted in the municipality of Troms0, northern Norway. Participants -In 1980, a total of 21 440 men and women, aged 20 to 54 years and 20 to 49 years respectively, were invited to participate. A total of 14 667 people attended and returned the questionnaire. Main results -A total of 328 people had their first peptic ulcer in the follow up period. Age, cigarette smoking, first degree relatives with peptic ulcer, and low educational level were shared risk factors for peptic ulcer in both men and women. In men, frequent upper respiratory infections increased the risk of gastric ulcer and drinking a great deal of milk increased the risk of duodenal ulcer. None of the other dietary variables, including coffee and alcohol consumption, contributed significantly to the risk. Use of analgesics was not a risk factor, and none of the psychological indicators analysed carried any significant risk.
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(1) Sociodemographic characteristics -age (in years); sex; ethnic origin (Norwegian, Finnish, Lapp); change in residence last year; unemployment last year; shift work, night work (all yes/no answers); length of education (< 8, 8-10, 11-12, > 13 years).
(2) Family characteristics -living conditions during childhood (graded in four categories); full time housewife occupation; occurrence of peptic ulcer in first degree relatives (all yes/no answers).
(3) Lifestyle indicators -body mass index (weight/height2), systolic and diastolic blood pressure (mmHg); cholesterol, triglycerides and blood glucose concentrations (mmol/l); daily cigarette smoking (if yes, how many cigarettes were smoked per day); former cigarette smoking and how many years since smoking was stopped; type of bread most commonly used (white, brown); graded answers (three or four categories) on the use of analgesics (from one to three times a week to rarely or never), consumption of coffee (from never to nine or more cups/day), milk (from never to five or more glasses/day), wine, beer, liqueur (all, from never to about daily), slices of bread (from less than two to 13 or more/day), physical activity at work (from mainly sedentary work to mainly heavy physical work) and leisure (from never to daily), the frequency of alcohol intoxication (from never to about daily), fish as main dish (from less than once a week to five to six times a week), Lilienfeld.24 Relative risk (RR) was calculated from the regression coefficients (beta) as an antilog of beta, and corresponding confidence intervals as an antilog of beta ± 1 96 x SE. 25 Testing for interaction was performed by adding product variables in the regressions.
Results
A total of 328 subjects with incident ulcers were registered among the 21 440 (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 11-2 (4-49, 28-0) 3 some degree. The main differences were a stronger association with age and a positive family history for gastric ulcer. Smoking conveyed approximately the same risk for both gastric and duodenal ulcer. In separate univariate analyses, no linear relationship was found between the number of cigarettes smoked and risk of peptic ulcer. Besides these three common risk factors, male sex and high milk consumption (compared with never or seldom drinking milk) increased the risk of developing duodenal ulcers, whereas low educational level and reporting frequent upper respiratory tract infections were associated with a greater risk for gastric ulcer.
The results of the sex specific Cox regression analyses are shown in table 3 for men and  table 4 for women. Age, cigarette smoking, low educational level, and having relatives with peptic ulcer disease were significant risk factors common to both men and women. The corresponding relative risks were highest for women, but the confidence intervals overlapped. A high milk consumption and frequent upper respiratory infections were associated with an incresed risk of peptic ulcer in men.
Psychological factors such as depression, sleeping disturbances, problems with coping, social indicators of poor living conditions in childhood, and the use of analgesics were tested alone and together in the Cox model with age, sex, cigarette smoking, educational level, and having relatives with ulcer, but no significant association with peptic ulcer was found.
An analysis restricted to those who reported no dyspeptic symptoms before 1979-80 are shown in table 5 . The results were principally the same among the risk factors and with the same mutual strength.
Discussion
The lack of consistent agreement on the aetiology of peptic ulcer is not merely a result of the shortage of epidemiological studies with a classic prospective design. Inherent requisites for a study are unbiased assessments of both exposure and end points, which are unattainable for peptic ulcer disease. Although the appearance of an ulcer is the most prominent, and probably the only countable event in peptic ulcer disease, it is nevertheless a "soft" end point. Firstly, the prevalence of silent ulcers, the intensity of symptoms, patients' self selection and doctors' decisions considering diagnostic efforts make this an easily biased end point."4 Secondly, the fact that an ulcer does not exist or is unrecognisable at the time of examination, does not, of course, exclude the presence of peptic ulcer disease. On the exposure side, the chronic nature of the disease with periodic outbursts of symptoms, may initiate lifestyle changes long before the diagnosis of an ulcer.
Because we are aware that most of these insurmoutable methodological problems lead to uncertainties about possible causal associations, we have carried out a large population based prospective study assessing a broad spectrum of exposure variables. We decided not to use symptom status as a risk factor in the analysis. Instead, we did a separate analysis of subjects who denied having had dyspeptic symptoms before the start of the follow up. The risk pattern in this analysis did not differ from the results of the analysis in the total population.
Age, smoking cigarettes, and having first degree relatives with peptic ulcer were common risk factors for developing both gastric and duodenal ulcers in both sexes, although the size of the relative risks varied somewhat, both with sex and the location of the ulcer. Neither use of analgesics, psychological factors, nor diet were significant risk factors for peptic ulcers in this study.
The inheritance of peptic ulcer is considered heterogenetic with a polygenic basis, and is, among other things, linked to the ABO system and secretor status.7 In this study, the increase in risk of having one or more first degree relatives with peptic ulcer was most marked for gastric ulcer. In a stratified analysis to evaluate the risk pattern in subjects with and without a family history of peptic ulcer, the risk pattern turned out to be about the same in both strata, with only minor and inconsistent differences.
The association between cigarette smoking and peptic ulcer seems well documented.810 Although no dose response of cigarettes smoked was observed in this study, it seems beyond doubt that cigarette smoking carries a considerable risk for developing both gastric and duodenal ulcer.
All the risk factors, discussed so far, fulfil the criteria for the time sequence of a causal exposure-effect relationship. Somewhat more dubious in this respect is the observed association with milk consumption. The association was independent of whether the milk consumed was whole or skimmed. The explanation closest to hand is that this association reflects the fact that many dyspeptics drink milk to dull the pain. Separate analyses of the symptom free, however, still showed that the relative risk of milk drinking was at least the same size, making the exposure-bias explanation less plausible. It is more likely that milk, through its calcium content, stimulates acid secretion, leading to an association with duodenal ulcer.26
Cigarette smoking may be an inherent pathogenetic link to the second of the unexpected risk factors -frequent upper respiratory tract infections. Since frequent upper respiratory infections contribute significantly to the variation in the regression model, other mechanisms explaining the increased risk must be considered.27
The lack of association between peptic ulcer and psychological factors was hardly unexpected.7 Assumptions about the role of these factors in peptic ulcer disease display an impressive disregard for the lack of evidence in both lay and medically educated people. The status of psychological factors relies mainly on open case-control studies3 428 29 with insufficient control for other factors.42829 Our findings are consistent with an earlier cross sectional study from Troms0, where the same psychological variables, extracted from the General Health Questionnaire,30 showed a negative association with peptic ulcer but a positive one with non-ulcer dyspepsia12 and irritable bowel syndrome.31 This weighs against lack of validity in our psychological variables as an explanation for our negative finding.
Low socioeconomic status is a generally accepted risk factor as an indicator of job roles and living conditions. Low socioeconomic status, assessed in this study by years at school, probably represents a sum of strains from lifestyle, diet, and daily social stress.32 Since educational level cannot be considered an aetiological factor of its own, a continued search for indicators depicting the specific risk factors inherent in social status, diet included, is needed.
In conclusion, this prospective population study has documented that in both sexes the occurrence of gastric and duodenal ulcer is related to age, inheritance, and cigarette smoking. We were unable to support theories that peptic ulcer is a psychosomatic disorder. The association with milk consumption and upper respiratory infection must be interpreted with caution, in view of the number of factors tested. The changing, and partly contrasting, epidemiology of gastric and duodenal ulcer over time may indicate a different aetiology of the two conditions. The present study, however, shows similarities in the risk pattern rather than differences, and does not support the view that gastric and duodenal ulcers are diseases with different aetiologies.
